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Annomauua. B Oannou cmambe perb udem 0 3aMeHEe OMKPbIMbIX KAHAIOG HA NOOZEMHbIe, yMb6EPIHCOEHUU 
cmanoapmoe KaYyecméa 6OObl OA CMOUHbIX BOO, COPACbIEAeMbIX 6 BOOOeMbI, U OUOMO2zUYeCKOU OuUcMKe 
OvIMOBbIX CMOYHbIX BOO HA OpowdemMbIx meppumMmopuAX, KOMOpPele nNpouz0udym 6 IMOIL CMpaHe 6 
6suncauuue 200v1 61azodapa ycusuam HayuonaileHoeo cobpanua. 


Oco60e 3HaYeHUe umeem pazeumMUe COBPeMeHHbIX CucmeM OYUCMKU ObIMOBbIX U NPOMbIULIEHHIX 
CMOUYHbIX BOO, KOMOPble OOECneUUusaIOM BbICOKYIO CMeNneHb 3aWUMbI NDUPOOHOU CpeObl OM 3a2pAZHEHUA. 
Haubonee eancuole pexyibmamol Ov1iu OocmueHymol 6 Obacmu aqqeKmuU6HOZO UCNOb306AHUA BOObL 6B 
cucmemax O4UCMKU CMOYHbIX BOOUG PazpaboMKe HOBbIX MexHONOZU4eECKUX PeweHUU OA OYUCMKU 
NDOMbIWLIEHHbIX CMOYHbIX 600. 


Kuroueevle cioea: xumuyeckyio o6pabomky, Memaumanku, ycmanoeKu dlomayuu, npoeKmupoeanue, 
Moumanc, oOciryocueanue. 
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BBeyenne 

KoMMyHaJIbHbIX HW XO3AHCTBCHHO-OBITOBLIX IIPOH3BOJCTB CTOYHbIC BOJbI 3a4acTyIO COepxKaT 
chlelu@uueckhe 3arpaA3HeHHA, CIOCOOHBIC OTPHUaTeIbHO CKa3bIBaTbCA Ha yCIOBMA paOoTbI TOpOACKHX 
OYHCTHBIX COOpyxKeHHH UH TeM OosIee Ha 9KONOrM4eCKOM CuTyallHH B WesOM pw cOpoce cToKOB Ha 
pesbed 1H B BOJOeMBI. 

OcHOBHbIM KPpHTepHeM TIpH BbIOOpe TeXHOJIOTHH OYHCTKH KOMMYHAaJIbHBIX WH X0O3x1iCTBCHHO- 
ObITOBLIX IIpOH3BOACTB CTOUHBIX BON ABJIACTCA COCTAB BOJIbI, Aa MMCHHO HasiM4ue B Heli TeX WIM WHbIX 
3arpaAsHUTesen. 

Kax abi HacesleHHbI WyHKT HyKaeTca B 9P(@eKTHBHBIX OUMCTHBIX CoOopyKeHHAX. OT padoTEI 
9THX KOMIIJICKCOB 3aBMCHT, KaKad BOa OyeT NoMalaTb B OKpyKalouly!o Cpeyly HW Kak 9TO B asibHeileM 
OTpa3uTCA Ha 9KOcHCTeMe. Ec 2%KU Ke OTXOAbI He OYMMAaTb BOOOUIe, TO MOrHOHYT He TOILKO pacTeHua 
HW 2KMBOTHBIC, HO U OyeT OTPaBsIeHa TO4BA, a BPeAHbIe OAaKTepHU MOFyT MOMacTb B OpraHv3M YesOBeKa 
BbI3BaTb TKEJIbIC MOCIEACTBHA. 

Kaxjloe lpeqmpuaTue, UMerolee TOKCHYHBIC %KHKHe OTXOJbI, 0O13aHO 3aHHMATbCA CHCTeMOi 
OYHCTHBIX CoopyxKeHHH. Takum oOpa30m, 9TO OTPa3HTCA Ha COCTOAHMM MIpHposbl, HU yYIYYWIMT ycoBHA 
%KW3HU YemoBeKa. EcsIM OUMCTHbIC KOMIIeKChI OyAyT 9c:pdbeKTHBHO paOoTaTb, TO CTOUHBIC BOJbI CTAHYT 
Oe3BPeCAHEIMH IPH mWomayaHuv B TpyHT H BOOeMbI. Pa3MepbI OYMCTHBIX COOpyKeHHM HU CJIOHKHOCTS 
OYHCTKU CHJIBHO 3aBMCAT OT 3arpaA3HEHHOCTH CTOUHBIX BO], HW UX OOBEMOB. 

B Hactosllee BpeMa 3Ha4eHHe MIpecHOH BObI KaK IIPHpOAHOrO CbIPbA NOCTOAHHO Bospactaet. IIpu 
HCHOb30BaHHH B OBITY MH MPOMBIMICHHOCTH BOJa 3arpaA3HACTCA BelIeCTBAMM MMHepasIbHOrO U 
OpraHH4ecKOro MIponcxox WeHHA. Takyt0 BOY IpHHATO Ha3bIBaTb CTOUHOM BOOM. 

B 3aBMCHMOCTH OT TIPpOHCXO2%xK CHUA CTOUHBIX BO OHH MOLyT COJepxKaTb TOKCHYHbIe BeLCCTBa U 
BOSOYAHTeIM pa3zIM4HbIX MHPeCKUMOHHEIX 3a00eBaHHi. Boyoxo3alicTBeHHble CHCTeMbI TOpOOB U 
TIPOMBILWJICHHBIX IIpeIPHATHH OCHALeCHbl COBPCMCHHbIMH KOMIIJICKCAMH CaMOTeC4HBIX HM HallopHbixX 
TpyOompoBoyqoB WM Apyrux cielMaIbHbIX COOpyWKeHHH, peaylM3yIOWlMX OTBeeHHe, OUMCTKY, 
oOe3BpexKHBaHHe HU MCIOIb30BaHHe BOB HM OOpasyIOMHXCA OCAKOB. 

O630p smtepatyppi (Literature review). K MHOrounCIeHHbIM BpeOHOCHLIM JIA 
OKpyxKalolleli cpeqbI WH 4eOBeKa BO3{eHCTBHAM, HaHOCALIMM HanOolbWMn yulepO 3,0poBbr0 
HaceJIeHHA, OTHOCHTCA 3arpxH3HeHHA BOOeCMOB MPOMbILLICHHbIMM WH KOMMYHaJIbHO-ObITOBLIMH 
CTOUHBIMH BOAaMH, a Tpodsema oGecneueHHA KayecTBa OUMUCHHBIX CTOUHBIX BOA C KaxKbIM 
ro0M WpHooperaerT Bce GOUbUTyIO aKTyaJIbHOCTh.[1] Tpombmmienubie, X03siCTBeHHO-ObITOBbIe H 
JIMBHeBbI€ CTOUHbIC BOAbI COAepxKaT MaCJIa, MOBeEPXHOCTHO-aKTHBHble BelllecTBa, (eHO.IbI, 
NlecTHUMAbI, repOHUMAbI pa3sJIM4Hble Oprannyeckue BelecTBa, KOTOPble 4pe3BbI4aiHO BpeHbI 
JIA UeOBeKa HM KUBO IpHpoALt. [2] 

Ha ceroqHAWIHHi JeHb WpoOsieMa 3arpa3HeHHA OKpyxKalollei cpefbl, BLI3BAHHaA MOBCEMeCTHbIM 
IIpPHCyTCTBHeM H OOpa30BaHHeM CTOUHBIX BO], ABJIACTCA Upe3BbIUaMHO aKTyaIbHOW. Ota mpoOsIema He 
orpaHHunBaetca OOUbIIMMH OObeEMaMH OBITOBBIX CTOYHBIX BOA. Ona Belle Coble CcTelleHu xapakTep 
Ha JWI MaJIbIX TOPOAOB MU KPYIHbIX HaCeJICHHBIX ITYHKTOB. Eye Ooslee OCTpO OHA CTONT B Mera TIOJIMCaX. 
IlosToMy O4CTKa OBITOBBIX CTOUHBIX BO], COpacbiBaeMBIX MYHHIMNaIMTeTamMu UU TpexIpHaATHAMH, 
ABJIAeTCA THOOaNIbHOM MpoOMemMon. ITo riobatbHad mpoOsemMa, TpeOyromlad pemenua [3,6]. B KaxqoM 
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perHoHe [pewMpHaATHAMM yCTaHOBJICHbI HOPMaTHBbI JONYCTHMBIX KOHICHTpalMi 3arpaA3HAIOWIMXx 
BelI[CCTB B CTOUHBIX BOaX, KOTOpble HeOOxoAMMO pemmTp [4,8]. BemjectBa, coqepxallMeca B CTOUHBIX 
BOax, COpacbiBaloTCA B CHCTeMBbI ToposcKo KaHaM3ayuu. VU KOHTpob 3a coOmOqeHHeM TpeOoBaHnit 
OCYIIeCCTBIIAIOT MYHMIIMMAaIbHbIe KaHasIM3alMOHHble cryKOn [5,7]. OHnw Takxe He olexaT 
MOJ{CpHH3allHH WIM PCKOHCTPYyKIUMH, MOCKOJIbKy 3TO TEXHHYCCKM HEBO3MO2XKHO. OHH TakKe He MO VIeKaT 
MOJ[epHH3allH WIM PeKOHCTpyKWHu. On He TOAIexKaT MOJeCPHU3allHH WIM PeKOHCTpyKUMH, M0 CKOJIBKO 
3TO, B CBA3H Cc 9TMM. K HacTosjeMy BpeMeHH ycrielHO pa3pa0oTaHbl, W3rOTOBJICHbI UH WIMpoOKO 
IIPHMCHAIOTCA COBPeMeHHBIC BbICOKODIPeKTHBHbIe YCTaHOBKH OUMCTKM CTOYHBIX BO. YCrIelIHO 
pa3pa0oTaHbl, H3rOTOBJICHbI HM TOBCEMeCTHO yYCTaHOBJICHbI COBPeMeHHble BbICOKOIeKTHBHbIe CTAHIMU 
OUMCTKH BOI. 

Merogbl W pe3yIbTaTbI ucc1eqoBaHHA (Research Methodology). 

IIpompmisieHHbie CTOKH B OTJIM4Me OT MYHHILMMaIbHbIX CTOUHBIX BO], OTIMYAIOTCA BbICOKOM 
HepaBHOMepHOCTbIO IIPHTOKa HW 3arpsx3HeHHOCTHIO. B WesIOM, COOpyKeHHA JIA OYMCTKH CTOUHBIX BO 
IIPOMBILNJICHHbIX pe AMpHATHH COCTOAT U3: 

YcpeqHeHua — Id HOpMasM3allMH TMpHTOKa, KaK TIO pacxoy, Tak WM NO KOHIeHTpalnu 
HCHONb3YIOTCA YCpeHHTe JIM, KOTOPble MOTyT ObITb OCHAaII[eHbI CHcCTeMOM TepeMellMBaHua v/MIn 
aspaunn [1,2]. 

MexanHwueckol OYMCTKH: CTOUHbIC BOI MOFyT COJepxKaTb pa3zIM4Hble MeXaHH4eCcKHe BKJIIOUCHHA: 
OT OBOLIeH HM KOeHHEIX 3epeH, JO OYMaxKHBIX BOJIOKOH HW KYCKOB pe3HHBI. Jd KaxKOrO Bua CTOKa TIpu 
IIpOeCKTHPOBaHHU COOpyKeHUM MoWOUpaetca HEOOXOTHMBI y3eu1 MeXaHHYCCKOM OYHCTKH. 

@Mv3HkKO-XHMHYeCKOM O4MCTKH, KOTOpad OOBIUHO eT Mocwe MexaHWyecKOH O4HCTKH 
IIPOMBIMNICHHBIX CTOYHBIX BOX HU CTOKH coyepxKaT OOUbMIOe KOMYeCTBO 3arps3HeHHii B Bue 
B3BeCIICHHBIX HM PaCTBOPeCHHBIX BelllecTB. 3aqaua (PH3HKO-XUMNYECKON OYMCTKM YaIMTb 9TV 3arpsa3HeHHA 
C MOMOMbIO PIOTAWMH: Mpolecca MHTeHCHUKANHN alre3sHH MEK Ay rHA{pOPoOHsIMU 3arpA3HAIOWMMU 
BellecTBaMH. B pe3yIbTaTe OUMCTKH yepoxKaHHble 3arpA3HCHHA BbIBOJATCA HW3 YCTAHOBKM B BHe 
ocaKoB ((buloToreHa, (PIOTOIMIIAaM), a OUMICHHad BOa MOCTyMaeT Ha CIeAYIOUIMM ITall OYHCTKH. 

IIpuMeHeHve OuoOOrM4ecKOi OYHCTKH Kak B Cily4ae H C TOPOACKMMV OYMCTHBIMH COOpyxKeHHAMU 
HCHOUb3yeTCA JIA OYMCTKH paCTBOPeHHBIX 3arpax3HeHHM C TMOMOLI[bIO aKTHBHOrO Mla B adpOOHEIX, 
aHadpoOHbIxX HW AHOKCHHBIX YCJIOBMAX. 

CucTeMbI OUMCTKH CTOUHBIX BO], — 3TO CIIOXKHbIC CCT HM MHXKCHEPHBIX COOPpyxKeHHH JIA OUMCTKU 
TOPOACKHX, ObITOBbIX, IIPOMBIIMNICHHBIX H TOBCPXHOCTHBIX CTOUHBIX BO (JIMBHeBBIX). Pa3yIM4HbIe 
ropoyckve cityxKObI BOX O CHaO*xeHHA MOTYT HCIONIb30BaTb OTICIbHbIe WIM OOMIMe CHCTeMBI 
BOJOOTBeCHHA, HO BO BCeX CJIy4ad#X CHCTeMbI BOJOOTBEJCHHA ABJIAIOTCA Ba@KHbIM 3JIEMCHTOM 
TowWepxKanHuA CaHHTapHo-3TMAeMuMoOrMYecKoro = Oaronoswyana WM 9KOMOTMYeCKOrO OaslaHca 
HaceJICHHBIX ITYHKTOB [3,5]. 

PaOota ropoycKHx UW ObITOBbIX OUMCTHBIX COOPyWKeEHHH CTAaIKHBaecTCA C PANOM TIpoOsIeM, TaKHX Kak 
coOsroyeHve paBMIn CTaHapToOB, KadecTBO, HeOOXOAMMoe JIA OUMCTKM CTOUHBIX BO, M TeEXHMYeCKad 
CIOXKHOCTh mmpomecca. HayexHo uw 9ddeKTHBHO pellIHTb 9TH 3aadH MOTYT TOJbKO OYHCTHBIC 
coopyxenna. V1 sto yxKe BbI3OB JIA M3MePHTeIbHOrO UH peryIMpyrollero OOopyAoBaHHA. 
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Ilo cKONKy CTOUHBIC BOLI MpeycTaBIAaIOT coOoH MOTeHIMaIbHy!O yrpo3y WIA TpHpoHBIXx 
BOJJOCMOB, HX HeEOOXOAHM O TIaTeIbHO OUMMATb, a JOMYCTHMOe KayecTBO cOpoca permlaMeHTUpyeTca 
3aKOHOM. EcTecTBeHHO, OJHHMH 3 OCHOBHBIX H3MeCPpHTeJIbHbIX IIpHOOPOB Ha OUMCTHBIX COOPpWKeHHAX H 
CTaHIMAX OUMCTKH CTOYHBIX BO ABJIACTCA aHaIM3aTOp KayecTBa %XUAKOCTH. U3mepenue xuMuyeckoro 
COCTaBa CTOUHBIX BO], MOMOraeT KOHTPOJIMpOBaTb Ka4eCTBO CTOUHBIX BOJ MH BbIOpaTb ONTHMAaJIbHbIi 
MeTO], JJId 9TOrO Wpouecca. HenpeppiBHbiii OecKOHTAaKTHbIM aHasIM3 B pa3JIMYHbIX TeXHOJIOrH4YeCKHX 
30HaX HM KOHTPOJIbHBIX TOUKAX MO3BOJACT OOHAPYXKUTb 3HAYHTCIBHbIC H3MCHCHHA B COCTABe 2%KUKOCTH, 
IIpeAOTBpaTHTb HeLITATHble CHTYALMU WIM JIOKaJIbHO BbIABHTb 3arpaA3HeHue [4]. 

Mb! Tawxe lpefiaraeM WHpOKHH cileKTp OOopyAOBaHHA JId KOMIVICKCHOTO H3MepeHHA KayecTBa 
BOJbI, BKOUad aAHAIM3aTOPbl MPOMBbILWICHHBIX CTOUHBIX BO, MHOrO TMapaMeTpH4ueckve 30HJIbI, 
TOpTaTHBHEIe IMpoOOOTOOPHUKH, cTaljMoHapHble TWpoOoOTOOpHHKH HM UW3MepHTesIbHEIe OOKH. OTH 
IIpHOopbI OCHAaLIeHbI CielMasIbHbIM TIPOrpaMMHBbIM OOecriedeHHeM JIA Tepeqadu JaHHbIxX Yepe3 CIlyTHUK 
WIM MOOMIbHBI Tese:~OH. DKOHOMUA 3a Ha CTAHIMAX OYHCTKM CTOUHBIX BOY pacxoyeTca 3Ha4YHTeIbHAA 
yacTb 9Hepruu. bosee NOMOBMHEI 9HEPruu pacxofyeTca Ha adpaliMto-9Tal OuouorM4eckou OUNcTKH [6]. 
ABTOMaTH4eCKHH MOHUTOPHHT JaTYHKOB B KaMepax PaCTBOPeHHOTO KHCIOPOa HW a30Ta MOXKET CHH3UTb 
3a TpaTbl Ha 3JIeEKTPOSHEPrio HaTpaTb Ip OMHOBPeMeHHOMy JIy4lie HH MW KavecTBa OYHCTKH. 

AnHaJI43 pe3yIbTaToB (Analysis and results). 

TexHosIOrua Tpolecca OYMCTKH CTOYHBIX BOA, COCTOHT 3 CTaHM MpHrOTOBIeHHA peareHTOB U 
IIpoljecca OYHCTKH CTOUHBIX Bo. I[pomecc o4nCTKH COCTOHT H3 cTaqMH OOpaOoTKH CTOUHBIX BOA U 
ctaquu Wo o4ncTKH. IIpouecc nogroTOBKH peareHTOB BKJIHOUAeT NOATOTOBKY MOMaKpHIaMuy, HO TO 
dbaoxynaHta (ITAA) u kasIbyHHUpoBaHHOL CorBI. 

B kayectTBe Wes Id aBTOMaTH3alNH Obwia paspadoTaHa HHPOpMallHOHHad CXeMa IIPOLeccoB 
OYHCTKM CTOYHBIX BO] B MYHMIUMMasIMTeTax HW ObITOBOM MPOMBIMJICHHOCTH, MOKa3bIBalollad C CJIOXKHBIC B 
3aMMKaXx CBA3H Me%K]y OCHOBHBIMH TEXHHYCCKHMH HapaMetpamu [8]. Kpome Toro, 0Ha HCHOJIb3yeTCA JIA 
OWeHKH TepBoro UpHwOmmKeHHA CTaTHKH MW JMHAaMHKH UM CilyKUT OCHOBOM IA TocTpoeHna 
MaTeMaTHYeCKON MOJesIM Mpowecca puc. | 
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CTO4HEIC BO/LbI 


Ilo Tuny MerojosB 
o6pa30BanHa 


Ot XHMHYeCKHX peakuni | 


BataesistoTca H3 ChIPbA 


C TOKCHYHBIMH 
HeOpraHH4ecKHMH 
ripamecamunt 


C HeTOKCHYHDIMH 


HeOPl@HHtecKHMH 
NpHuMecaMH 


————— 
C TOKCHYHBIMH 
opraHH4eckHMH 


npwmMecamn | 


C HeTOKCHUHEIMH 
opraHHseckuMH 
npHMecamu 


Boab! oxnaxkaeHHa 
. MarTounple BOgHbIc pacTBOpbi 


Bowl 3kcTpakunn 4 abcop6unH 


{Ipyrve CrO4HbIe BOSbI 


Puc.1. Knaccudukatua CTOuHbIX BOT 

CoctTaB MpOMBIIWICHHbIX CTOUHBIX BO CHJIbHO BapbupyeTcd B 3aBHCHMOCTH OT XxapakTepa 
IIpOH3BOACTBeHHOTO mpouecca. B 3aBHCHMOCTH OT XapakTepa COcTaBa IIpHMeceit H MX BO3 WelicTBHA Ha 
BOJIHbIe OOEKTHI CTOUHbIC BOJbI MOKHO pa3[eUTbh Ha CieyrOUlMe PpyliiibI 

1) Boga, cojepxamjai He opraHwyueckve mpvMecu, oOsagaiommMe onpeyzereHHot 
TOKCHYHOCTbIO. OHH MOryT BBI3bIBaTb UW3MeHeHHe pH Bob (HallpHmMep, B MeTAasIyprH4ecKHx, 
raJIbBaHWyeckux Iexax). HalipuMep, COsIM Ta2KeIIbIX METAJI JIOB TOKCHYHBI JIA BOJHBIX OPraHH3MoB. 

2) Boast, coqepxalive He KOTOpble TOKCHYHBIe OpraHvyeckue BelllecTBa (HalIpuMep, IpezNpuaTuA 
OpraHH4yecKoro CHHTe3a, He*PTu MepepadaTbIBarollMe 3aBOJIbI). 

VUctTouHukaMH CTOUHBIX BO] OT TEXHOJIOPM4YECKHX MPOLeCCOB ABJIAFOTCA: 

1) Boga, oOpa3yroljad c pe3yIbTaTOM XMMMYeCKHX peakIMii (3arpa3HeHHad WCXOJHbIMU 
MaTepHasiaMH VM TIpOyKTaMu peakI[HH); 

2) Boa B Bue CBOOO THOM HM CBA3AHHOM BOJBI, CONepxKalllaicad CbIpbe HM MepBbIX IpOAyKTax U 
OT BOJHUMadA B IIpolecce epepadoTKn 

3) MaTOUHBIe BOJHbIC pacTBOPEI; 
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4) BOJHBIC 9KCTPaKTbI HU aOcOpOeHTHI 
5) oxiaKyaroillad Boa 
6) IIpouve CTOYHbIe BOI: BOAa U3 BAKYYMHbIX HaCOCOB, KOHJCHCaTOPOB CMeIIeCHHA, CHCTeEM 


TUAposo0e yLasleHuA, EMKOCTeH, OOoOpyAOBaHHA UH COOpyxKeHHi MOCIe MPOMBIBKH. 

Baictpoe pa3BHTHe IIpOMBIMJICHHOCTH IIpHBOJIOK HeEOOXOAMMOCTH HU TIpexOTBpaleHHA HeraTHBHOTO 
BO3 J{CHCTBHA IIPOMBbIILJICHHBIX CTOUHBIX BO HaBOAHEIe OOBeKTEI [6]. UpesBpruaiiHo pa3sHooOpa3Hbtii 
COcTaB, XapaKTepHCTHKH WH CKOPOCTb MOTOKa MIPOMBILWICHHBIX CTOYHbIX BO], TpeOyoT IIpHMeHeHHA 
CHeWMasIM3MpOBaHHBIX Me€TOOB HM OUMCTHBIX COOpyKeHHH. 

CyecTByeT Tp OCHOBHBIX THIa yCTaHOBOK JIA OUMCTKH CTOYHBIX BOI puc.2 


1) JlokasIbHbIe(IlexoBble); 
2) OomHe (MIpoMBILLIeHHbIe yCTaHOBKH); 
3) paHOHHble, MYHHUMMasIbHBIe. 


OuncrTuble coopyxKeHHA 


Llexosble | 3apoackne 


Puc.2. Knaccudukalua OYMCTHEIX CoopyKeHHit 


PaloHHble 


KpymHble MpoOMbIIIeHHbIe TMpewIpwaTHA OObIMHO TpPOW3BONAT CTOYHbIC BOJbI pa3IM4HOTO 
KayecTBa, [JIA OUMCTKH KOTOPBIX CTPOATCA pa3IMUHble KaHalIM3al[MOHHble CHcTeMbI. Kaxyaa cucTema 
MO2%KeT MMCTb CBOH JIOKasIbHbIe CoopyxKeHHA, rye IJK cmecu 3arpa3HAFOWIMX BeleCcTB, MOCTyMarOlMx B 
KaHasIM3altMwi0 ~=BMeCTe C IIpOMBIIMMIeHHOM Ww ObITOBOM BORO, He IpeBbiilaeT KOHIMeHTpalnii, 
Pa3peIIeHHBIX JIA OUHCTHBIX COOPyXKeHHH ObITOBBIX CTOUHBIX BOI. 

KojmuecTBo MW COCTaB CTOUHBIX BO] 3ABHCHT OT THM a Mpou3BoycTBa. Ja ompeyeseHua KayecTBa 
BOJbI IIpOBOAATCA (U3M4eCKHe, XAMHYeCKHe, OakTepHosOrMyecKHe, OUOTOrM4ecKHe HW TexHOOrMyeckne 


aHanu3b1. Puc.3 
Meroasi aHaJIH3a KaugecTBa CTOUHBIX BOS 


XHMHYeCKHEe 


bakTepvoslornmueckne 
TexHosiorHyeckne 


Puc.3. Knaccudbukaltua MeTOOB aHasIH3a CTOUHBIX BO] 


Mu3nyeckne 
buonoruyeckue 
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Cro HOCTh pelieHHA MpoOOseM OYHCTKM CTOUHBIX VM TPHpOAHBIX BO, OOYCOBIeHA CJIOXKHOCTHIO 
lekKallux B HX OCHOBe (H3H4eCKHX HM OMOXHMMYeCCKHX IIpoOleccoB, a TakoKe O4CHb BbICOKHM H 
KallHTaJIbHbIMH 3aTpaTaMH HaCTPONTeIbCTBO OUHCTHBIX COOpyKeHHH MW OTebHEIX OOBeKTOB [7]. 
CTpoOuTesIBCTBO KOMITJICKCOB, IpeqHa3HayeHHBIx Id O“OXUMMYeCKOK OUNCTKH (BOC), o4eHb Zoporo, HO 
TombKO BOC MoxeT TUaTesIbHO O4MCTHTb OobUIMe OOBEMEI BOLI OT OpraHH4eCKHX BeLeCTB 10 
KOHUeHTpalui, TpeOyeMbIx CTaHyapTaMu. 

OaHuM 43 CrOCcoOOB JOCTHKeHHA STO Wes ABIIACTCA HelIpepbIBHad ABTOMATHYeCKad perysIMpOBKa 
(KOHTpOJIb) Wpolecca BOAONOArOTOBKH. PerysMpyA XapaKTepHble KOJIMYECTBeEHHbIC WH KaYeCTBeCHHBIC 
TlapaMeTpbl, MO2XKHO 9KCIVIyYaTHPOBaTb OYMCTHbIC COOPyXKCHHA IPH MpOeKTHOM Harpy3Ke, B HCKOTOPbIX 
ciyuaax MIpeBbiiuarollee, HU Ip 3TOM OOecTIe4HBaTb NOAayy BOALI TpeOyeMOro KauecTBa. 

IIpu paccMoTpeHHu fpoleccoB O4MCTKH CTOUHbIX BO, NOIeKaWIMX aBTOMaTHYeCKOMy 
ylipaBsIeHHtO, YIOOHO NIpuepxKuBaTbcA TpaqMUMOHHO KilaccupukalHu MeToqOB(puc.4): 


1) @Mv3HKO-XUMH4eCKHE METOJIBI; 

2) Mexannueckas oOpaboTKa 

3) XMMHYeCKHe (peaKIMOHHbIe) MpOLWeccsl; 
4) Buoxumuyeckas oOpabortka. 


[Ipomecc O4YHCTKH CTOUHLIX BOA 


@u3HKO- Merogpl XumMuyeckue buoxnumuye- 
XHMHUCCKHE MeXaHHye- MeTO/IbI CKHe MeTOIBI 
MeTOJbI CKOH OYHCTKH 


| - HOHHBIii OOMeH, - npouexuBaHve, || - HeaTpamn3a- - 6HoxHMH- 
° BIICKTPOXHMH- - oTcTahBaiine, UKs KHCJIOT H 4ecKOe OKHC- 
| yecKoe OKHCJIEHHE - (HIbTpoBanve mjenouen, neHue opra- 
BOCCTaHOBIeHHe, yepe3 3CPHHCTbIC - BBbIZe7eHHe HHYCCKHX Be- 
- cioranns, MaTepHaJIbl MeTAIIOB, WeCTB, 
- TepmMvMyeckaa - XHMHYeCKoOe - aHapo6- 
oOpaborka cxKHra- OKHCJIeHHe Opra- Hoe cOpaxu- 
HHeM. HHYECKHX Be- BaHHe 
- gpyrHe WeCTB, 
- o6e33apaxH- 
BaHHe, 
- KOaryalna 
- gpyrne 


Puc.4. Knaccudukaltua MeTOAOB OYHCTKH CTOUHBIX BOI 
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Ora 3ajjaua HeNpocTta CTOUKH 3peHHA aBTOMATHYCCKOTO yiipaBJICHHA, TOCKOJIbKy, C OHO 
CTOPOHBI, KOHI[CHTpallWa 3arpaA3HeHHH, ac pyroi-coyepxKaHHe TNOe3HbIX MPOAYKTOB B peaKTHBax 
OBICTpO KOJIeOIeTCA BO BPeMeHH. 

B Hactosmjee BpeMa BCe OoNbIIe BHHMAHHA yelldeTcA pa3paOoTKe H BHePeCHHIO HHTCHCHBHBIX 
MeTOJOB OYHCTKM CTOYHBIX BOA. K HUM OTHOCATCA PIOTANHA B OTCTOMHUKAX OMOXHMHYECKOe OKHCIIEHHe 
[9]. Hlockonbky 9TH Mpoleccbl OYeHb U4YBCTBUTeCJIbHbI KOeOAHHAM KOHICHTpalMu 3arpa3HAOWHX 
BeLCCTB B OYMWICHHOM BOC, POJIb CHCTEM AaBTOMATHYCCKOIO KOHTPOJIA HM peryIMpOBaHHA Ha TaKHX 
ycTaHOBKax BO3pacTaeT. Dv3HKO-xXHMM4eCKad OYHCTKA TakKe BKIIOUAeT MeCTOJ{bI HOHHOTO OOMeHAa, 
KOTOpble OGecHeyHBaIOT BOC YPOBCHb UHCTOTHI, MpHrOAHbIM Wid MOBTOPHOTO HCTOb30BaHHA B 
TEXHOJIOPHYECKOM IKE. 

Ouucmka npomoiuaenneix cmokoe. Bce moctyrarouive CTOKH, W3Ha4asIbHO, cOoOuparloTca B 
NPUuAMKEe KUCIbIX CMOKO6, Te HepaCTBOPHMBIM OCaOK MOWepyKMBaeTCA BO B3BELICHHOM COCTOAHHH 
CKATbIM BO3YXOM OT MarvcTpaiM 3aBoya. M3 mpHamka KMCJIbIe CTOKH HOJaloTca B pesepeyap - 
ycpeduumelb HacocaMH B ABTOMATHYeCKOM PexKHME C CHTHAJIaMH BKJIOUCHHA - BLIKJIIOUCHHA OT aTUMKa 
YPOBHA CTOKOB B IIpHAMKe. 

Jlanee ycpeqHeHHble CTOKH MOakOTCA HACOCaMH B ABTOMATHYECKOM pexKHMe B KaMepbl Peakyuu. 
CurualibI K HacocaM (TakKoKe KaK HM B IIPHAMKe KHCJIbIX CTOKOB) HOCTyMaloT OT WaTUHKa ypoBHA. B 
KaMepax peaKIHH TpoyolpKaeTca Wpolecc HeiTpamM3alHu CTOKOB MU OOpa30BaHHe MesIKO AMCHepcHoit 
B3BCCH HepacTBOpHMOTO OCcaKa IIpH MepeMeLIMBaHHH CKaTbIM BO3YXOM OT MarvcTpain 3aBoya. M3 
KaMep peaKUHH CTOKH HOMaroTcaA B 6Uxpesble Cmecumesu. IIpu 3TOM BCe KaMepbl peakKWHH HW BUXpeBbIe 
CMECHTEeJIN CBA3AHbI Me*K Ty COOOM MO CHCTeMe COOOMAIOMIHXCA COCYIOB. 

B pe3yibTate aHasiv3a JIMTepaTypHBIX JJAaHHbIX MH CTpyKTypHOHM CXeMbI MCCIeyeMOro Mpowecca WA 
CHCTeMbI yiipaBsleHHa pa3padoTaHa UHdopMaliMOoHHaA cxeMa TIpolecca OYHCTKH CTOUHBIX BOI 
KOMMYHA@JIBHBIX MH XO3A/CTBCHHO-OBITOBBIX IIPOM3BOJCTB, KaK OOBEKTAa yipaBsIeHHA - MpescTaBseHHaAd 
O10KaMH, COCTOALIMMH 3 OTJCIbHBIX allliapaToB WIM py allmapaToB, OCHOBHEIMH BXOJHbIMH 
BbIXOJHBIMH IlEpeCMCHHBIMH, a TAKKE CBA3AMH MeX*K]y ITHMH TepeMeHHbIMH. 

Vicnomb30BaTb JIA yipaBsIeHHA IIpOLeCCOM Kak aHaJIOrOBble, TAK HM JMCKPeTHbIe CHTHAaJIbI; KOTOPbIe 
cileyyeT Y4ecTb lip BbIOOpe CTPyKTypbI HW TEXHHYCCKUMX CpeACTB CHCTEMBI yIIpaBJIeHHA MIpoeccoM. 

Crefyroulad cTayMa Wpolecca - ocBeTsIeHve CTOKOB. CTOKH CO B3BeLUCHHbIM KOaryJIMpOBaHHbIM 
OCaJIKOM, PaBHOMEPHO paciipeesAACh 10 Oc6emjUmMeNAM, TIOCTyMakOT CHa4alla B OTKPbITbIM MpHeMHbIi 
JIOTOK OCBETJINTEIA, 3ATEM Yepe3 CTOAK HW WeHTPaJIbHbIi paciipeeMTeIbHbIN WHIMHOP, MOTOM Yepe3 
paquasbHble WaTpyOKW MOCTyMaioT B 30HY paciipezeseHuA Mex Ty YallleoOpa3HbIM TepMeTHYHBIM HOM UM 
PaciOJIOXKeHHbIM Hajl HMM J{bIPuaTbIM WHOM. Jlasiee B3BeECb Yepe3 OTBEPCTHA CTAIbHOTO JbIPuaTOrO Ha 
TIOMHUMaeTcA B 30HY "B3BeIIeCHHOrO (uIbTpa", re MpOXOAMT CKBO3b CJIOH XJIOMbeBUAHOM B3BeCH, 
TIOCTeMeHHO OCBeTIAeTCA HM TOcTyMaeT B "OCBeTIICHHy!O 30HY", Te, MepeswMBaich 4Yepe3 3yOuaTHIe 
BOJOCIIMBbI B KOJIbIeCBOM 2%*Ke00, OTBOAMTCA 10 TpyOompoBowy Ha OOYUMCTKY HIM HalipaBsaeTcaA B 
KaHasIM3al{Hio. 

3aks104ueHHe (Conclusion/Recommendations). 

TakuM o0Opa30M, B 93TOM CTaTbe MbI MOJYIMIM OlpeseseHwve OYMCTHBIX cOoOopyxKeHHH, y3HasIM 
OCHOBHBI€ 93TAalIbI OYHCTKM CTOUHBIX BO, (MexaHMyeckHit WH OnoorMyeckui). loHamM, YTO BO MHOTHX 
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ciyyaax CileqyeT CTOYHBIC BOLI JOOUMLaTb. BcnoMorarTesIbHble MOMCLCHHA HCIOJIb3YIOTCA TOJIBKO Ha 
KPyNHbIe OYMCTHbIe CoopyxKeHHA. BugOB OYHCTHbIX COOpyxKeHHHM CyLeCTByeT OCTaTOUHO MHOrO: 
TOPOACKHe, JIOKAIBHBIe, JIMBHeBbIe U Ip. Bce OHM MIpeqHa3sHayeHbl VIA pasIM4HbIX OOBEMOB CTOYHBIX BOL 
WM MECT HX HCHOb30BaHHA. 7KV3HCHHBIM WHKJI OUMCTHBIX COOPYKEHHH MOXKHO pa3euIMTb Ha 3 9Talla: 
IIpOeKTHPOBaHHe, MOHTAK HM OOCILWKHBAaHHe. 
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